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(57) ABSTRACT 

There is disclosed a wristwatch (21) including a middle part 
(22) defining a middle plane (Y), conductive means (35,36) 
for attaching the wristband (32) to the middle part, a 
radio-frequency module (27) arranged inside the middle part 
and connected, on the one hand, to a ground plane and, on 
the other hand, to a radiating element, insulated from each 
other and forming an antenna. The ground plane includes at 
least one conductive surface portion (37) of the wristband 
connected to the wristband attaching means and the middle 
part which is conductive, the latter being connected from the 
inside to the radio-frequency module. The radiating element 
includes a first conductive Surface element (25) arranged in 
a Substantially parallel plane to the middle plane defined by 
the middle part. 
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PATCH ANTENNA INTEGRATED IN A 
WRISTWATCH 

0001. This application claims priority from European 
Patent Application No. 03019977.2 filed Sep. 3, 2003, the 
entire disclosure of which is incorporated herein by refer 
CCC. 

FIELD OF THE INVENTION 

0002 The present invention concerns generally the inte 
gration of an antenna in a wristwatch, and more Specifically, 
the arrangement in the wristwatch of the ground plane and 
the radiating element, these two elements forming an 
antenna. 

0003. The antenna can be used, in particular, for receiv 
ing and/or transmitting radio-electric Signals, which are 
transmitted to a radio-frequency module integrated in the 
watch. 

BACKGROUND OF THE INVENTION 

0004. A wristband antenna for a radio-electric receiver 
integrated in a watch is known from in the prior art, 
particularly from EP Patent No. 0308 935. As is shown 
schematically in FIGS. 1A and 1B, watch 1 is formed of a 
case 2 containing radio-electric receiver 3 and a wristband 4. 
The back cover of the case includes a first metal part 5, 
which forms earth for receiver 3. The radiating element of 
the antenna is formed by a first metal conductor 6 arranged 
inside wristband 4 and connected to the input of radio 
electric receiver 3. This first conductor 6 has the shape of a 
sinuous wire between the two side walls of wristband 4 
whose unfolded length is close to W/4, W being the wave 
length corresponding to the central frequency of the Signal 
to be received. The Wristband antenna can also include a 
Second conductor 7 arranged in the wristband and connected 
to the receiver's earth. This conductor 7 can have the form 
of a film. Each of the two conductors 6 and 7 is respectively 
arranged in one of the two strands 8 and 9 of wristband 4. 
0005. This wristband antenna behaves like a dipole 
antenna with an electric length equal to M2. When watch 1 
is Secured to the user's wrist, back cover 5 of the case, or the 
Second strand 9 of the wristband, ensure that receiver 3 is 
earthed. The other strand 8 of the wristband forms a capaci 
tor picking up the radial field around the arm. The dipole is 
formed, at least in part, by the sinuous Structure of first 
conductor 6 allowing integration of the tuning inducting coil 
of the antenna in the Strand itself. It is also possible to use 
a metal bezel 10, shown solely in FIG. 1B, insulated from 
back cover 5 of the case, to increase the effective mean 
height of the wristband antenna. 
0006 The electric connection between conductor ele 
ments 6 and 7 arranged in strands 8 and 9 of the wristband 
and receiver 3 arranged in case 2 can be achieved by means 
of electric contacts via bars, flexible connections by film or 
crimping, these elements not being shown in FIGS. 1A and 
1B. The insulation between the receiver's earth and the 
radiating element forming the dipole antenna is assured by 
the body of case 2, which is consequently necessarily made 
with an insulating material. 
0007 Within the scope of the present invention, it has 
been demonstrated that Such a dipole antenna integrated in 
wristband 4 of a watch has certain drawbacks. First of all, 
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the electric connections between conductor elements 6 and 
7 arranged in strands 8 and 9 of the wristband and receiver 
3 have complications if one wishes to seal the interior of 
case 2. One Solution, which would consist in forming these 
connections respectively via back cover 5 of the case and via 
bezel 10, both metallic, requires, however, either passing 
through insulating case 2, which makes manufacturing con 
siderably more complex and expensive, or leaving electric 
conductors visible, which is undesirable, particularly from 
an aesthetic point of view. It will also be noted that such a 
dipole antenna integrated in the wristband requires the use, 
at least for the radiating element, of a conductor 6 of Sinuous 
shape with a determined unfolded length dependant on the 
desired wavelength corresponding to the central frequency 
of the Signal to be received, which may, depending upon the 
desired reception frequency, raise problems regarding the 
robustness of the antenna Structure and thus operating reli 
ability over time. 

SUMMARY OF THE INVENTION 

0008. It is thus a general object of the present invention 
to provide a Solution which assures a Sealed connection 
between the antenna elements external and internal to the 
middle part of the watch in a simple, inexpensive and 
reliable manner, without thereby prejudicing the aesthetic 
appearance of the assembly, while ensuring that this wrist 
watch assembly, and the antenna integrated therein, is 
robust. 

0009. The present invention therefore concerns a wrist 
watch of the aforementioned type whose features are listed 
in claim 1. 

0010 Advantageous embodiments of the present inven 
tion form the Subject of the dependent claims. 
0011 Again for the purposes stated hereinbefore, it is 
also advantageous to ensure that the radiating element is 
integrated in the watch itself. Thus, an antenna Solution of 
the patch antenna type is particularly Suited to these con 
Straints, Such an antenna including a ground plane, a dielec 
tric Substrate and one or Several radiating elements of 
reduced size with respect to that of the ground plane. A 
"ground plane” means here one or Several Surface or Volume 
conductors connected to each other and acting as ground for 
the radio-frequency module. 
0012. It is thus proposed to make the radiating element by 
means of a metal back cover insulated from the middle part 
via a dielectric element. This dielectric element can be 
formed by a plastic gasket with temperature constant per 
mittivity. 
0013 Advantageously, the radiating element includes 
two Surface conductors each arranged in a Substantially 
parallel plane to the middle plane defined by the middle part 
and connected to each other So as to define a radiating 
cylinder. The two Surface conductors can be made by means 
respectively of the metal back cover of the watch and a metal 
layer applied over a part of the non-visible face of the dial 
So as to be insulated from the middle part, the uncovered part 
of the dial being formed by a dielectric material. 
0014 Advantageously, the wristband includes first and 
Second Strands, in each of which a flexible conductive plate 
is Overmoulded and connected to the middle part via the 
conductive attachment means. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0.015. Other features and advantages of the present inven 
tion will appear more clearly upon reading the following 
detailed description of embodiments of the invention given 
Solely by way of non-limiting example and illustrated by the 
annexed drawings, in which: 
0016 FIGS. 1A and 1B, already described, show a top 
View and a cross-section of a wristband antenna for a 
radio-electric receiver integrated in a watch according to the 
prior art; 

0017 FIG. 2 shows a schematic cross-section of a wrist 
watch according to a first embodiment of the invention; 
0.018 FIG. 3 shows a schematic cross-section of a wrist 
watch according to a Second embodiment of the invention; 
0.019 FIG. 4 shows an enlarged view of the connections 
between the radio-frequency module and the antenna ele 
ments, as well as the insulation of Said elements from each 
other, according to the first and Second embodiments of the 
invention; and 

0020 FIG. 5 shows a bottom view of the watch dial 
according to the Second embodiment of the invention. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0021. In the following description, most of the elements 
that do not have any direct relationship with the Scope of the 
present invention, like for example, the watch movement, 
the motors, the power Sources, the time display means, etc., 
have not been shown in the various Figures for the sake of 
Simplification. Identical elements common to the various 
Figures bear the same reference numerals. 
0022. It is one of the objects of the invention to integrate 
an antenna in a wristwatch containing a radio-frequency 
module for receiving and/or transmitting radio-electric Sig 
nals. For this purpose, preferably, an antenna including the 
broadest ground plane possible is used. 
0023 First of all, by way of non-limiting example, ref 
erence will be made to FIG. 2 showing a schematic cross 
Section of a wristwatch according to a first embodiment of 
the invention. 

0024 Watch 21, as shown, includes a metal middle part 
22, able to made in a Single piece with or separately from a 
bezel 23, middle part 22 defining a middle plane Y of the 
watch. Watch 21 is closed at the top by means of a glass 24 
Supported by middle part 22 and fixed in a Sealed manner, 
for example, by being driven into a material, for example, 
made of Hytrel, forming a gasket. Within the scope of this 
first embodiment, the watch is closed at the bottom by means 
of a metal back cover 25, insulated from middle part 22 via 
a gasket 43, preferably made of a malleable plastic, for 
example Hytrel. An enlarged view of the Zone in dotted lines 
is given in FIG. 4. 

0.025 Inside the watch are shown the printed circuit 26, 
Supporting the radio-frequency module 27, the printed cir 
cuit clock 28 to which the watch movement (not shown) is 
fixed, and dial 29 that can have apertures 31 through which 
display means 30 are visible, like, for example, a liquid 
crystal display device. Other display means, not shown here, 
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can also be provided, in particular, hands driven by the 
watch movement can be placed between glass 24 and dial 
29. 

0026 Reception and/or transmission of electric signals 
by radio-frequency module 27 is carried out by means of an 
antenna, advantageously of the patch type, including, on the 
one hand, a ground plane, as broad as possible, and on the 
other hand, one or Several radiating elements, the ground 
plane and/or the radiating elements being insulated by 
means of a dielectric element having a Substantially tem 
perature constant permittivity. 
0027 Thus, the watch includes a wristband 32 formed by 

first and second strands 33 and 34, shown here in a truncated 
fashion, each of the Strands being attached to middle part 22 
via conductive attachment means. The attachment means are 
formed, for each wristband strand, by two metal horns 35 
Secured to middle part 22 between which is arranged a bar 
36, also made of metal. Inside, at least one wristband Strand 
32 there is arranged a flexible conductive plate 37, the end 
of which, on the middle part Side, forms an electric contact 
with the attachment means, for example, by bending this end 
of plate 37 around metal bar 36. 
0028. Thus, the ground plane of the antenna includes a 
conductive plate 37, the conductive attachment means 35 
and 36 and metal middle part 22. Advantageously, it will be 
noted that the two strands 33 and 34 of the wristband are 
each provided with a conductive plate 37 for the purpose of 
increasing to a maximum the Surface area of the antenna's 
ground plane. The electric contact between the ground plane 
and radio-frequency module 27 is achieved via an annular 
conductive path printed on the periphery of printed circuit 
26 making contact with an annular shoulder of the middle 
part provided for Such purpose and the detail of which is 
given in FIG. 4. 
0029. The radiating element of the antenna includes at 
least one conductive Surface element arranged in a Substan 
tially parallel plane to the middle plane (Y) defined by 
middle part 22 and, according to this first embodiment of the 
invention, this Surface element is formed by metal back 
cover 25, the latter being electrically connected to radio 
frequency module 27 by any Suitable means, for example, by 
means of a Screw or any other electric contact element 42. 
0030 Secondly, also by way of example, reference will 
be made to FIG. 3, showing a Schematic croSS-Section of a 
wristwatch according to a Second embodiment of the inven 
tion. 

0031) This second embodiment differs from the first 
embodiment presented hereinbefore, essentially as regards 
the Structure used for making the radiating element of the 
antenna. Indeed, it has been demonstrated within the Scope 
of the present invention that the radiating element has better 
features, particularly reception features, with a cylindrical 
radiating structure. Thus, in order to obtain Said radiating 
cylinder, the radiating element includes two conductive 
Surface elements, each being arranged in a Substantially 
parallel plane to the middle plane defined by middle part 22. 
0032. According to this second embodiment, the two 
Surface elements are formed, on the one hand, by metal back 
cover 25 and, on the other hand, by a metal layer 38 applied 
over a part of the non visible face of dial 29, so as not to be 
in contact with middle part 22, the uncovered part of the dial 
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being formed by a dielectric material insulating the middle 
part from this metal layer 38. An example deposition of this 
metal layer 38 on dial 29 is given in FIG. 5. 
0033. The electric contact between the two surface ele 
ments forming the radiating cylinder can be achieved by any 
Suitable electric contact element 45, like for example a 
Screw, insulated from the ground plane. 
0034 FIG. 4 shows, again by way of example, an 
enlarged view of the dotted line Zones of FIGS. 2 and 3, 
showing the connections between radio-frequency module 
27 and the antenna elements, and the insulation of these 
elements from each other, according to the first and Second 
embodiments of the invention described hereinbefore. 

0035. As already mentioned, metal middle part 22 is an 
element of the ground plane and metal back cover 25 
corresponds to the radiating element or to only a part 
thereof. The electric connections of these antenna elements 
with radio-frequency module 27 are achieved in the follow 
ing manner. Middle part 22 has a shoulder 40 against which 
printed circuit 26 Supporting radio-frequency module 27 
abuts. In order to assure the electric connection, a conduc 
tive path 41 is deposited on the abutting Zone, i.e. on the 
periphery of printed circuit 26. AS regards back cover 25, the 
electric contact could be achieved by means of a Suitable 
contact element 42. 

0.036 Insulation between the middle part and the back 
cover is achieved by means of a deformable, Sealed dielec 
tric element 43. Thus, this element 43 not only allows the 
ground plane to be insulated from the radiating element, but 
also seals the inside of the watch. Preferably, this dielectric 
element 43 is a gasket made of malleable plastic with a 
Substantially temperature constant permittivity. 

0037 FIG. 5 shows a bottom view of dial 29 of watch 21 
according to the Second embodiment of the invention. Aper 
tures 31 are seen again, allowing display elements (not 
shown here) to be seen through dial 29, and an aperture 48 
used to allow an arbor Supporting analogue display means 
arranged between the dial and glass. In order to hold the dial 
in the watch, fixing means 46 are conventionally provided, 
for example Screws, to which electric contact element 45 is 
advantageously added. This element 45 is arranged on metal 
layer 38 in order to form the electric contact between this 
layer and the radio-frequency module. Metal layer 38 can 
take any form, but it preferably covers the largest available 
Surface. Finally, insulation between the middle part and the 
metal layer is achieved by a peripheral Zone 47 that is not 
covered by metal layer 38, this Zone 47 being preferably 
made of a dielectric material with a Substantially tempera 
ture constant permittivity. 
0.038. It will be understood that various modifications 
and/or improvements obvious to those skilled in the art can 
be made to the various embodiments of the invention 
described in the present description without departing from 
the Scope of the invention defined by the annexed claims. 
0039. In particular, as regards the conductive attachment 
means used for establishing an electrical contact between the 
conductive parts of the wristband to the metal middle part, 
according to an alternative embodiment, in each of the 
strands, a flexible conductive plate 37 is used, the end of 
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which, on the middle part side, forms metal bar 36, the two 
elements 36 and 37 forming only one piece. 
0040. It will be noted that it is also possible to provide 
only a single wristband Strand with a conductive plate. 
What is claimed is: 

1. A wristwatch including a middle part defining a middle 
plane, conductive means for attaching a wristband to the 
middle part, a radio-frequency module arranged inside the 
middle part and connected, on the one hand, to a ground 
plane and, on the other hand, to a radiating element, insu 
lated from each other and forming an antenna, the ground 
plane including at least one conductive Surface portion of the 
wristband connected to the wristband attaching means, 
wherein the ground plane further includes the middle part 
which is conductive, the latter being connected from the 
inside to the radio-frequency module and wherein the radi 
ating element includes a first conductive Surface element 
arranged in a Substantially parallel plane to the middle plane 
defined by the middle part. 

2. The wristwatch according to claim 1, wherein the first 
conductive Surface element is made by means of a metal 
back cover insulated from the middle part via a dielectric 
element. 

3. The wristwatch according to claim 2, wherein the 
dielectric element is formed by a malleable plastic gasket 
having a Substantially temperature constant permittivity. 

4. The wristwatch according to claim 2, wherein the 
radiating element includes a Second conductive Surface 
element also arranged in a Substantially parallel plane to the 
middle plane defined by the middle part and connected to the 
first Surface element So as to define a radiating cylinder. 

5. The wristwatch according to claim 4, including a dial 
having a first face visible through a glass and a Second, not 
Visible, face, opposite the first face, wherein the Second 
conductive Surface element is made by means of a metal 
layer applied onto a part of the dial face that is not visible 
So as not to establish contact with the middle part, and 
wherein the uncovered part of the dial is formed by a 
dielectric material insulating the middle part from the Sec 
ond Surface element. 

6. The wristwatch according to claim 1, the wristband 
including first and Second Strands, wherein conductive Sur 
face portion is formed by a flexible conductive plate over 
moulded in one of the two wristband Strands and connected 
to the middle part via the attachming means. 

7. The wristwatch according to claim 6, wherein the 
ground plane further includes a Second flexible conductive 
plate overmoulded in the other wristband strand and also 
connected to the middle part via the attaching means. 

8. The wristwatch according to claim 7, wherein the 
attaching means include, for each wristband Strand, two 
metal horns secured to the middle part between which is 
arranged a metal bar and wherein the conductive plate or 
plates are bent around the corresponding bar or bars. 

9. The wristwatch according to claim 7, wherein the 
attaching means include, for each wristband Strand, two 
metal horns Secured to the middle part and wherein the 
conductive plate or plates have a rigid bar-shaped end 
cooperating with the horns. 
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